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Perito lea om such resistant organism an 3 ny t 

enterococci increasingly is occurring and is challenging to treat. We describe 2 cases of vancomycin- 
resistant entercoccus peritonitis successfully treated with intraperitoneal daptomycin Both patients 
were on automated peritonea; dialysis therapy with culture-positive vcjncornycin-reslstant F/nieiococcus 
leciui ti i t 14 jay of nt ajrentone? daptomycin given every 4 

hours through manual peritoneal dialysate exchanges. Despite the known degradation in dextrose 
solutions ntrt • tepto ef ivs in clearing both infections Neither patient experi- 
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neal daptomycin In the treatment of patients with vancomycin-resistant enterocoecus peritonitis are 
needed 
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Peritoneal dialysis (PD)-associated peritoni- 
tis caused by resistant organisms is increas- 
ingly common and is clinically challenging to 
treat. Successful treatment of patients with van- 
comycin-resistant enterocoecus (VRE) peritoni- 
tis with intraperitoneal (IP) daptomycin has not 
been described. The International Society for 
Peritonei)! Dialysis OSPD) guidelines do nol de - 
lineate recommendations for PD catheter re- 
moval in patients with such infections, 1 We de- 
scribe 2 cases of VRE peritonitis associated with 
PD treated with IP daptomycin resulting in eradi- 
cation of the infection without removal of the 
catheter. 

CASE REPORTS 

Casel 

A 52-year-old African American woman with end-stage 
renal disease had been on automated PD (APD) therapy for 2 
years when she presented from an extended-care facilil) 
with hypotension and suspected peritonitis. Two months 
before, she had been hospitalized with sepsis and treated 
empirically with intravenous (IV) vancomycin and piperacil- 
lin/tazobactam. Clostridium difficile infection ultimately was 
diagnosed and treated with oral vancomycin. Residual cre- 
atinine clearance was 0.7 mL/min (0.01 mL/s) 5 months 
before presentation. 

On presentation, the patient was afebrile, blood pressurc 
was 85/54 mm Hg, and heart rate was fOO beats/min. 
Abdominal examination findings were significant for mild 
diffuse tenderness. There was no expressible pus, drainage, 
or erythema surrounding the catheter exit site. The tunnel 
was not tender. An abdominal film showed a malpositioned 
catheter with the tip in the left midabdomen. tnitial dialysate 
cell count was 2,200 cells/juT (75% granulocytes). IV lin- 
ezolid and IP daptomycin treatment was initiated because 



dialysate cultures sent from the extended-care facility grew 
vancomycin-resistant Enterocoecus faecium. The minimal 
inhibitor concentration (MIC) was not reported for daptomy- 
cin. IP daptomycin initially was administered at 100 mg/L 
for a 6-hour dwell. On treatment day 2. line/olid therapy was 
discontinued and the IP daptomycin dose was changed to 20 
mg/L, with heparin 250 U/L given every 4 hours through 
manual 2-L PD exchanges using 1.5% dextrose solutions. 
On day 3 of treatment, 8 mg of alteplase was instilled into 
the PD catheter and flushed with 10 mL of normal saline. On 
day 7, cell count normalized to 23 cells//AL (Fig 1). All 
dialysate cultures sent after the initiation of IP daptomycin 
therapy had negative results. She was treated for 10 days 
with IP daptomycin. Subsequently, the PD catheter was 
laparoscopically repositioned without its removal. At 1 and 
3 months postlreatment. dialysate culture results w ere nega- 
tive and cell counts were normal (<50 cells/ jtiL). At the time 
of writing, the patient remains on APD therapy and is 
clinically well without signs of peritonitis 9 months after 
treatment of VRE peritonitis. 

Case 2 

A 35-year-old African American woman with end- stage 
renal disease on APD therapy for 3 years presented with 5 
days of abdominal pain, nausea, vomiting, and constipation. 
Her PD history is significant for 3 prior episodes of peritoni- 
tis: Klebsiella pneumoniae peritonitis f year prior, coagulase- 
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Figure 1. Peiitoneal 1 u rs.-spenss.- !o Intraperitoneal " d ri r , i ^ \ 3 f 1 it ^ (3) i1 n 



negative Staph^iofwvux specie rvriumkis 3 mowhs siriur. 
andcultute-ni i n t i i out 1 1 i i treated empiri- 
cally wilh I l> % ancomycin, ceftazidime, and gentamicin, then 
oral ciprofloxacin and IF vancomycin as an outpatient. 
Residual clearance was 1 .6 mi Jmux ■■ mouths before presen- 

i'he patienl initially presented to the PD clinic with a 
2-day history of mild abdominal pain and constipation. 
Diaiysate, which was not cloudy, was. seni fu.ni die chnu 
for culture. Her bowel regimen was intensified and she 
was empirical Sy treated for presumed peritoiiitis wuh XV 
vancomycin and gentamicin. l ive days later, cultures 
from I he clinic subsequently grew vancomyem-resistant 
Efaecium sensiti ve in daplomycm (MIC. 4 /tg/mL) and 
gentamicin (MIC, <500 ftg/mL). She was admitted to the 
hospital. 

On presentation, the patient was afebrile, blood pressure 
was 128/90 mm Hg, and heart rate was 81 beats/min. 
Abdominal examination findings were significant for diffuse 




cultures again grew vancomyt in- resistant i r . faecium. Dialy- 

were negative. By day IP eeniamicin therapy was discon- 
tinued because cell 'count (14 celis/ M L) and abdominal 
examination findi gs ha nal zed i] ig 1) On day 8 of 
treatment, 8 mg of alteplase was instilled into the PD 
catheter and flushed with 10 mL of normal saline. She was 
treated for a total of 14 days with IP daptomycin, with 
clearance of peritoneal cultures. The PD catheter was left in 
place. At the time of writing, the patient remains on APD 
therapy. The most recent culture results 7 months posttreat- 
ment are negative and cell count is normal (22 cells//xL). 



DISCUSSION 

VRE was described first in the 1980s and has 
since become increasingly more prevalent, caus- 
ing infections that include PD-associated perito- 
nitis. Both patients described had multiple risk 
factors implicated in developing VRE infection, 
including recent hospitalization, VRE stool car- 
riage, and exposure to broad-spectrum antibiot- 
ics, especially vancomycin. 2 

Treatment of patients with VRE peritonitis 
poses several challenges, including limited anti- 
microbial agents available. New agents with 
activity against VRE recently have been intro- 
duced, including linezolid, quinopristin/dalfopris- 
tin, and daptomycin. However, data about their 
efficacy, dosing regimens, and means of adminis- 
tration for patients with VRE peritonitis are lack- 
ing. Several case reports of PD-associated VRE 
peritonitis have been described. 3 " 8 Antimicrobial 
agents used in these cases included IV chloram- 
phenicol, IV gentamicin, IV ampicillin, oral and 
IV linezolid, and IV and IP quinopristin/dalfopris- 
tin. One patient in the case series described by 
Troidle et al 4 was reported to have cleared VRE 
peritonitis with IP vancomycin and ceftazidime 
without catheter change or removal. This is sur- 
prising because enterococci are inherently resis- 
tant to cephalosporins. The investigators believe 
the MIC was lower than the vancomycin level 
achieved. All other surviving patients reported in 
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Dialysate 
compositior 



1 00 mg of daptomycin/L of 
dialysate X 6 h, then 20 mg of 
daptomycin/L of dialysate 



20 mg of daptomycin/L of 
dialysate 



All 1 .5% dextrose low calcium 
(2.5 mEq/L) dialysate 

Injection of aliquoted daptomycin 
into dialysate bag immediately 
before peritoneal infusion 

Manual 3- to 4-h dwell 

10d 



1 .5% and 2.5% dextrose, regular 
calcium (3.5 mEq/L) dialysate 

Injection of aliquoted daptomycin 
into dialysate bag immediately 
before peritoneal infusion 

Manual 3- to 4-h dwell 

14d 



5 X the minimal inhibitory 
concentration of < 4 /u,g/mL 
reported in the literature for 
vancomycin-resistant 
Enterococcus faecium 

Unclear role for a loading dose of 
intraperitoneal daptomycin 

4.25% dextrose dialysate was 
not used in either patient 

Daptomycin is stable in 5% 
dextrose solutions for only 4 h 
at room temperature 



to be determined 



the literature required either catheter change or 
removal. 

Daptomycin is a cyclic lipopeptide with rapid 
concentration-dependent bactericidal activity 
against almost all gram-positive pathogens. 9, 10 
Its extensive protein binding and lack of diffu- 
sion into PD fluid suggests that systemically 
administered daptomycin would not achieve 
therapeutic concentrations in PD fluid. 11 Thus, 
IP daptomycin is required to treat patients with 
VRE peritonitis. Although optimal in vivo dos- 
ing of IP daptomycin has not been reported, in 
vitro studies have shown bactericidal pH-indepen- 
dent killing of a number of susceptible organ- 
isms grown in 2.5% dextrose dialysate at all 
concentrations used (10, 30, and 100 mg/L). 12 In 
our patients, daptomycin dose was calculated as 
5 times the MIC of 4 /Ltg/mL or less reported in 
the literature for vancomycin-resistant E faecium 
(Table l). 9 ' 13 

An important consideration in prescribing IP 
daptomycin is that it is unstable in dextrose 
solutions. Patent information for buffer solutions 
shows thai daptomycin degrades in 5% dextrose 
solutions at a rate of 15% to 20% at 24 hours at 
room temperature. 14 According to Cubist Pharma- 
ceuticals Inc (Lexington, MA), the manufacturer 
of daptomycin, through direct communication, 
Cubicin (daptomycin) is stable for 4 hours in a 
5% dextrose-water solution and for 2.5 hours in 
5% dextrose in 0.45% saline at room tempera- 



ture. Therefore, in the patients discussed, dapto- 
mycin was injected into the dialysate just before 
peritoneal infusion, and the duration of IP dwells 
was limited to 4 hours (Table 1). In vitro studies 
showed a continued bactericidal effect in 2.5% 
standard dialysate at 37°C up to 24 hours, suggest- 
ing that a 4-hour dwell will not significantly 
affect the action of daptomycin. 12 Further study 
of the pharmacokinetics of IP daptomycin is 
required in the various dialysate dextrose concen- 
trations. Neither serum nor dialysate drug concen- 
trations were measured after a 4-hour IP dwell. 
Although both patients had minimal residual 
kidney function, need for IP dosage adjustments 
in patients with greater glomerular filtration rates 
is unknown. However, the drug is being adminis- 
tered IP every 4 hours and has a significantly 
prolonged elimination half-life in patients with 
creatinine clearance less than 30 mL/min (<0.50 
mL/s), which suggests that such decreased glo- 
merular filtration rates are not likely to affect 
dosage to a significant degree. Despite the known 
degradation in dextrose solutions, IP daptomycin 
was effective in clearing VRE peritonitis in the 2 
patients described. No adverse effects of IP dap- 
tomycin were noted in either patient. 

IP daptomycin is effective in treating VRE 
peritonitis in PD patients. Two patients were 
successfully treated with a 10- to 14-day course 
of IP daptomycin with salvage of the catheter. 
Neither patient experienced a relapse or devel- 
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oped repeated peritonitis. Further studies are 
required to determine the best dosing regimen 
and pharmacokinetics of IP daptomycin. espe- 
cially m dextrose-containing solutions, but the 
doses used here appear to be safe and effective. 
This approach can be attempted in otherwise 
stable patients who show signs of quick recovery 
after therapy is initiated. In patients who do not 
meet these criteria, catheter removal should be 
considered. 
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